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HIGH-SPEED FORMING TAP 

This application is a 35 USC 371 of PCT/ JP04/02543 filed 03/02/2004. 
TECHNICAL FIELD 

[0001] The present invention relates to a high-speed forming tap for 
cutting and forming a female screw by a cutting edge of a screw part. 



BACKGROUND ART 
5 [0002] As functions of a screw, there are a "fastening function" of 
fastening an object and a "feed function" of feeding an object. Both 
of the functions achieve maximum effects if both flanks of a male 
screw M and a female screw F come into face contact with each other, 
as shown in Fig. 5 (a). Meanwhile, there is a tolerance in sizes of an 

10 actual male screw and an actual female screw. Moreover, there is 

also a tolerance in sizes of tools and machine tools for forming those 
screws. Thus, both flanks of the screws are very unlikely to come 
into face contact with each other. Even in screws fitted nicely into 
each other, technically speaking, as shown in Fig. 5 (b), the both 

15 flanks of the male and female screws M and F only come into point 
contact with each other in spots indicated by the symbols P in Fig. 5 
(b). A strong axial stress acting in fastening merely causes a state 
close to surface contact due to elastic deformation of a screw material. 
Therefore, mostly, as shown in Fig. 5 (c), the male and female screws 

20 are loosely fitted into each other. 

[0003] However, the point contact state and the state where the 
screws are loosely fitted into each other as described above are far 
from good as machine parts. Thus, the inventors of the present 
application have investigated the causes of the point contact state and 

25 the state where the screws are loosely fitted into each other. As a 

result, it has been found out that there are three main causes, including 
inaccuracy of feeding a tap, a loss of shape in a tap cutting edge, and 
run-out of the tap in cutting. As to feeding of the tap, a recent high- 
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precision machine tool such as a NC machine tool enables accurate 
feeding by feeding forward the tap by the machine tool in 
synchronization with rotation. Thus, it has been found out that, if the 
problems of the loss of shape in the tap cutting edge and the run-out of 
5 the tap in cutting are resolved, it is possible to realize a tap capable of 
performing highly accurate female screw forming so as to achieve a 
surface contact for a long period of time. 

[0004] Meanwhile, as to a shape of a bevel lead 2a of a screw part 2 
in a conventional tap 1 as shown in Fig. 6, the portion B of the bevel 

10 lead 2a in Fig. 6 will be shown in closeup in Figs. 7 (a) and 7 (b). 
First, a shape of a male screw having a crest face 2e lower than a 
complete thread is formed. At the same time, as shown in Fig. 7 (a), 
a cutting face 4a is formed by a flute 4. Next, as shown in Fig. 7 (b), 
honing is performed along a cutting edge E that is a nodal line between 

15 the cutting face 4a, a following flank 2c of the thread, a leading flank 
2d thereof (not shown in Figs. 7 (a) and 7 (b)) and the crest face 2e, 
and along a ridgeline R between the following flank 2c and the leading 
flank 2d of the thread and the crest face 2e. Accordingly, the bevel 
lead 2a has its whole shape slightly rounded, including the cutting 

20 edge E and the ridgeline R. 

[0005] Therefore, in the conventional tap 1, at the time of cutting 
and forming a female screw, a very large cutting load is applied to a 
cutting edge corner part where the cutting edge E and the ridgeline R 
intersect with each other. Accordingly, a temperature of the cutting 

25 edge corner part is increased, and a female screw material is likely to 
be welded thereto. Thus, a built-up edge is repeatedly attached and 
detached in the corner part. As a result, wear and fracture and thus a 
loss of shape in the cutting edge occur. In order to prevent the above 
problems, a surface of the screw part is often coated with a hard layer 

30 which is highly resistant to welding. However, there is a problem 
that even the hard layer wears and fractures. 

[0006] Consequently, it is an object of the present invention to 
provide a tap capable of smoothly performing highly accurate female 



screw forming at high speed by resolving the problems of the loss of 
shape in the tap cutting edge and the waggling of the tap in cutting. 

DISCLOSURE OF INVENTION 

[0007] A high-speed forming tap of the present invention, which 
favorably solves the foregoing problems, is a tap which is fed forward 
by a machine tool in synchronization with rotation to cut and form a 
female screw by a cutting edge of a screw part. According to the 
high-speed forming tap, a bevel lead of the screw part has chamfers 
from the cutting edge along ridgelines between a crest face and a 
following flank of a thread, and between the crest face and a leading 
flank of the thread. 

[0008] In the high-speed forming tap, the chamfer provided in the 
bevel lead of the screw part along the ridgeline between the following 
flank and the leading flank of the thread and the crest face from the 
cutting edge reduces a cutting load applied to a cutting edge corner 
part where the cutting edge and the ridgeline intersect with each other 
and prevents occurrence of a built-up edge therein. In addition, a 
portion of the ridgeline in a straight part of a complete thread part 
which follows the bevel lead of the screw part or in a back tapered part 
of the complete thread part which follows the bevel lead of the screw 
part if the straight part is removed chips off a left corner portion of the 
chamfer along the ridgeline of the bevel lead. Note that the chamfer 
may be provided up to the ridgeline in a beginning portion of the 
straight part or the back tapered part, which follows the bevel lead. 
[0009] Therefore, according to the high-speed forming tap of the 
present invention, wear and fracture of the cutting edge corner part 
and thus a loss of shape in the cutting edge can be suppressed by 
reducing the load applied to the cutting edge corner part and 
preventing occurrence of the built-up edge therein. Thus, a stable 
cutting edge shape of the bevel lead of the tap can be maintained, and 
highly accurate female screw forming can be smoothly performed at 
high speed. Moreover, a long-lived tap can be realized. 



[0010] Note that, in the high-speed forming tap of the present 
invention, it is preferable that a concentricity of the screw part is set 
to a tolerance of IT8 or less at a tip face of the bevel lead of the screw 
part by using a shank as a reference. Moreover, it is preferable that 
run-out of the screw part is set to 1/2 of the tolerance of IT8 or less at 
the cutting edge in the center of the bevel lead of the screw part by 
using the center of both ends of the tap as a reference. According to 
the configuration described above, unlike the conventional tap in 
which the concentricity is set within the tolerance by using only a 
center reference, run-out of the tap in cutting can be suppressed by 
using a chuck of the machine tool and the like to hold the shank. 
Thus, highly accurate female screw forming can be more smoothly 
performed at higher speed. Moreover, a longer-lived tap can be 
realized. 

[0011] Moreover, in the high-speed forming tap of the present 
invention, it is preferable that a peripheral face of the shank has a 
cylindrical shape having a fixed major diameter up to a rear end 
thereof as in the case of a straight shank of a drill. According to the 
configuration described above, unlike the conventional tap having a 
square part in the rear end of the shank, a circularity of the shank and 
concentricity thereof with the screw part in forming the shank can be 
more enhanced. Moreover, a length of a holding part can be 
increased within a limited overall length of the shank. Thus, the run- 
out of the tap in cutting can be more reduced by using the chuck of the 
machine tool and the like to hold the shank. 

[0012] In the high-speed forming tap of the present invention, it is 
preferable that at least the screw part is made of high-speed tool steel 
or cemented carbide. In addition, at least the screw part is coated 
with a hard layer. According to the configuration described above, 
tap life can be more extended. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[0013] 

Fig. 1 (a) is a side view showing a portion A in Fig. 2 (a) in 
closeup along a flute, and Figs. 1 (b) to 1 (d) are side views seen from 
5 directions indicated by arrows U, V and W in Fig. 1 (a), respectively. 

Fig. 2 (a) is a side view and Fig. 2 (b) is an end view 
showing an embodiment of a high-speed forming tap of the present 
invention. 

Figs. 3 (a) to 3 (c) are explanatory views showing procedures 
10 of forming a chamfer along a ridgeline of the tap of the embodiment. 

Figs. 4 (a) and 4 (b) are cross-sectional views showing cross- 
sectional shapes of first and thousandth holes in a male screw formed 
by the high-speed forming tap 1 of the embodiment. 

Figs. 5 (a) to 5 (c) are explanatory views showing states 
15 where screws are fitted into each other, the screws being formed in 
three different ways. 

Fig. 6 is a side view showing a bevel lead of a conventional 

tap. 

Figs. 7 (a) and 7 (b) are explanatory views showing 
20 procedures of forming of a cutting edge and a ridgeline of the 
conventional tap. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0014] With reference to the drawings, an embodiment of the 

present invention will be described in detail below. Here, Fig. 1 (a) 

25 is a side view showing, in closeup along a flute, a portion A of an 

embodiment of a high-speed forming tap of the present invention, of 
which side view and end view are shown in Figs. 2 (a) and 2 (b). 
In addition, Figs. 1 (b) to 1 (d) are side views seen from directions 
indicated by arrows U, V and W in Fig. 1 (a), respectively. Figs. 3 

30 (a) to 3 (c) are explanatory views showing procedures of forming a 
chamfer along a ridgeline of the tap of the embodiment. In the 
drawings, the same parts as those of the conventional example will be 



denoted by the same reference numerals. 

[0015] Specifically, a high-speed forming tap 1 of this embodiment, 
as shown in Fig. 1, integrally includes a screw part 2 of a right-hand 
screw and a shank 3 connected thereto. The high-speed forming tap 1 
is fed forward by a machine tool in synchronization with rotation to 
cut and form a female screw by a cutting edge of the screw part 2. A 
bevel lead 2a positioned at a tip portion of the screw part 2, as shown 
in closeup in Figs. 3 (a) to 3 (c), first, a shape of a male screw having 
a crest face 2e lower than a complete thread is formed. At the same 
time, as shown in Fig. 3 (a), a cutting face 4a is formed of a plurality 
of (for example, 3) left-hand flutes 4. Next, as shown in Fig. 3 (b), a 
chamfer (for example, a chamfer formed of a face forming a part of a 
circular conical surface having a central axis line C of the tap 1 as its 
central axis line) CF which forms a tilt angle 6 (about 45 degrees in 
the example shown in Fig. 1 (d)) with the central axis line C is formed, 
for example, by grinding along a ridgeline R between a following flank 
2c and a leading flank 2d (not shown in Figs. 3 (a) to 3 (c)) of the . 
thread and the crest face 2e from a cutting edge E that is a nodal line 
between the cutting face 4a, the following flank 2c and the leading 
flank 2d of the thread and the crest face 2e. Thereafter, as shown in 
Fig. 3 (c), honing is performed along the chamfer CF, the ridgeline R 
and the cutting edge E. Accordingly, the bevel lead 2a has its whole 
shape slightly rounded, including the cutting edge E, both edges of the 
chamfer CF and the ridgeline R. 

[0016] Moreover, in the high-speed forming tap 1 of the embodi- 
ment, concentricity of the screw part 2 is set to a tolerance of IT8 or 
less (JIS B 0401-1) at a position of a tip face of the bevel lead 2a of 
the screw part 2 by using the shank 3 as a reference. Moreover, run- 
out of the screw part 2 is set to 1/2 of the tolerance of IT8 or less at a 
position of the cutting edge E in the center of the bevel lead 2a of the 
screw part 2 by using the center of both ends of the tap as a reference. 
Furthermore, in order to enhance rigidity of the shank 3, a major 
diameter of the shank 3 is set to be approximately as large as the screw 



part 2 even when one having a nominal diameter of M8 or more is used. 
[0017] In a rear end of the high-speed forming tap 1 of the embodi- 
ment, the end following a holding part 3a of the shank 3, a parallel 
plane 3b used when the tap 1 is manufactured is provided. 
[0018] Moreover, the high-speed forming tap 1 of the embodiment is 
entirely made of high-speed tool steel (high speed steel) or cemented 
carbide. In addition, the screw part 2 thereof is coated with a hard 
layer such as titanium, which is formed by PVD (physical vapor 
deposition), for example. 

[0019] Furthermore, the high-speed forming tap 1 of the embodi- 
ment is fed forward by the machine tool in synchronization with 
rotation. Thus, a straight part for guiding the feeding is eliminated 
from a complete thread part 2b which follows the bevel lead 2a of the 
screw part 2. Accordingly, the entire complete thread part 2b is 
formed to be a back tapered part which is narrowed toward the shank 3. 
[0020] In the high-speed forming tap 1 of the embodiment, the bevel 
lead 2a of the screw part 2 has the chamfer CF provided along the 
ridgeline R between the following flank 2c and the leading flank 2d of 
the thread and the crest face 2e from the cutting edge E. The chamfer 
CF reduces a load applied to a cutting edge corner part where the 
cutting edge E and the ridgeline R intersect with each other and 
prevents occurrence of a built-up edge therein. In addition, a portion 
of the ridgeline R in the complete thread part 2b which follows the 
bevel lead 2a of the screw part 2 chips off a left corner portion of the 
chamfer CF along the ridgeline R of the bevel lead 2a. 
[0021] Therefore, according to the high-speed forming tap 1 of the 
embodiment, wear and fracture of the cutting edge corner part and thus 
a loss of shape in the cutting edge can be suppressed by reducing a 
cutting load to be applied to the cutting edge corner part and 
preventing occurrence of the built-up edge therein. Thus, a stable 
cutting edge shape of the bevel lead 2a of the tap can be maintained, 
and highly accurate female screw forming can be smoothly performed 
at high speed. Moreover, a long-lived tap can be realized. 



[0022] Moreover, according to the high-speed forming tap 1 of the 
embodiment, the concentricity of the screw part 2 is set to the tolerance 
of IT8 or less at the tip face of the bevel lead 2a of the screw part 2 by 
using the shank 3 as a reference. Moreover, the run-out of the screw 
part 2 is set to 1/2 of the tolerance of IT8 or less at the cutting edge E 
in the center of the bevel lead 2a of the screw part 2 by using the 
center of both ends of the tap as a reference. Thus, unlike the 
conventional tap in which the concentricity is set within the tolerance 
by using only a center reference, run-out of the tap 1 in cutting can be 
suppressed by using a chuck of the machine tool and the like to hold 
the shank 3. Consequently, in combination with a point that rigidity 
of the shank 3 is enhanced, highly accurate female screw forming can 
be more smoothly performed at higher speed. Moreover, a longer- 
lived tap can be realized. 

[0023] According to the high-speed forming tap 1 of the embodi- 
ment, the entire tap is made of high speed tool steel or cemented 
carbide. In addition, the screw part thereof is coated with a hard 
layer. Thus, tap life can be more extended. 

[0024] Note that Fig. 4 (a) shows a cross-sectional shape of a first 
hole of a female screw F which is formed by the high-speed forming 
tap 1 of the embodiment, and Fig. 4 (b) shows a cross-sectional shape 
of a thousandth hole of the female screw F which is formed by the 
same high-speed forming tap 1 of the embodiment. As is clear from 
the drawings, according to the high-speed forming tap 1 of the embodi- 
ment, there is hardly any change throughout the first to thousandth 
holes. Moreover, it is found out that highly accurate female screw 
forming to obtain both smooth flank faces can be carried out. 
[0025] Although the present invention has been described above 
based on the example shown in the drawings, the present invention is 
not limited to the example described above. For example, the tap 
shown in the drawings is a spiral tap including a right-hand screw and 
left-hand flutes. However, the present invention can also be applied 
to a spiral tap including a right-hand screw and right-hand flutes, a 



straight fluted tap including straight flutes, a spiral pointed tap, a tap 
including a left-hand screw and similar flutes, and the like. Moreover, 
although the shank shown in the drawings is a straight shank, a taper 
shank may be used in the tap of the present invention. 
[0026] Furthermore, the shank shown in the drawings has the 
parallel plane in the rear end. However, in the tap of the present 
invention, up to the rear end of the shank may be set as the holding 
part by forming a peripheral face of the shank to have a cylindrical 
shape having a fixed major diameter up to the rear end of the shank as 
in the case of a straight shank of a drill. In addition, the tap of the 
present invention does not have to be coated with a hard layer. 
Moreover, in the tap of the present invention, the flank and the crest 
face in the bevel lead may be appropriately relieved. 

INDUSTRIAL APPLICABILITY 

[0027] According to the high-speed forming tap of the present 
invention, wear and fracture of the cutting edge corner part and thus a 
loss of shape in the cutting edge can be suppressed by reducing a load 
to be applied to the cutting edge corner part and preventing occurrence 
of the built-up edge therein. Thus, a stable cutting edge shape of the 
bevel lead of the tap can be maintained, and highly accurate female 
screw forming can be smoothly performed at high speed. Moreover, a 
long-lived tap can be realized. 



